ABSTRACT
INTRODUCTION
Post partum hemorrhage (PPH) is the leading cause of maternal mortality worldwide [1] [2] [3] [4] . The obstetric problem, PPH, is underestimated because most delivery takes place outside hospital where no routine blood loss measurement is undertaken. The commonest cause of primary postpartum hemorrhage is uterine atony, which is poorly managed outside the main hospitals and most developing world countries [5] [6] [7] [8] .
Globally, prophylactic administration of uterotonic drugs in the active management of the third stage of labor has resulted in the reduction of severe morbidity and mortality from PPH. However, the uterotonic drugs used and the timing of administration of these drugs varies considerably, which may have significant implications on the reduction of post partum hemorrhage, the wellbeing of the both babies and mothers [9] [10] [11] .
The third stage of labor is actively managed at the University of Benin Teaching Hospital (UBTH), with the use of uterotonic drugs according to an established departmental protocol.
1) Regimen A-An intravenous bolus of 0.25 mg Ergometrine (or 10 IU of Oxytocin if Ergometrine cannot be given) is administered at the delivery of the anterior shoulder followed by early clamping and cutting of the cord after the baby has been delivered. The placenta is then delivered by controlled cord traction without waiting for signs of placenta separation.
2) Regimen B-An intravenous bolus of 10 IU of Oxytocin if Ergometrine cannot be given. Patients at increased risk of primary post partum hemorrhage have 40 * Conflict of Interest notification: The authors wish to state that there is no conflict of interest in execution and publishing of this project. The authors privately funded the research.
IU of Oxytocin added to 500 mls of intravenous infusion to run over 4 to 6 hours to further maintain uterine contraction.
3) Regimen C-In the event of further vaginal bleeding or primary postpartum haemorrhage, 600 µg of Misoprostol is inserted into the rectum or taken orally to maintain uterine contraction.
In the event of additional vaginal bleeding or anticipated PPH, these uterotonic drugs are administered in various combinations, in addition to other measures, (e.g. uterine fundal massage and bladder catheterization) to establish uterine contraction and arrest hemorrhage.
Literatures on the audit and criteria for the switch in the use of these various uterotonic drugs regimens are scanty. In addition, there has been no recent audit of these departmental protocols and uterotonic drug regimens since introduction into the active management of the third stage of labor in the centre.
OBJECTIVES
To audit the use of uterotonics in the management of the third and fourth stages of labor for the control of primary post partum hemorrhage (I O PPH). Specifically, to analyze the diagnostic information (the "Triggers") involved in the mental process of switching between the uterotonics regimens used in the active management of the third stage of labor and establish criteria for evaluating the suitability of patients transfer to the lying-in ward or referral.
MATERIAL AND METHODS
This was a prospective observational cohort study at the University of Benin Teaching hospital (UBTH), Benin City, between the months of April-July 2012 using pretested Data sheet to extract information at the time of delivery by a research assistant (Miss Iyore). Personal data and recorded clinical information like blood pressure (systolic and diastolic), pulse rate, respiratory rate, blood loss at delivery and uterotonics administered amongst others were extracted. Information collected with the data sheets was fed into the computer and analyzed using IBM SPSS Statistics version 19 software.
Data Management
Shock Index as a new variable was derived by calculation, from Pulse Rate divided by Systolic Blood Pressure [Shock Index = PR/Systolic BP]. Shock index at 30 min postpartum, 1 hour, 2 hours and 3 hours postpartum postpartum were calculated to derive trend. In addition Haematocrit change (48 hours postpartum) was computed according to (Gharoro and Enabudoso, 2009) [12] . Uterotonic drugs received by patients was recoded into a new variable according to the number of regimen out of the three in the departmental protocol a patient was given in the management of her third and fourth stages of labor.
Relationship between the uterotonic drug regimens and various observed labour management variables (PCV, Blood pressure, pulse rate, VEBL, Shock Index etc) was analysed by logistic regression (Pearson correlation coefficient) for any significant association. A P-value of ≤0.05 was accepted as significant.
RESULTS
The study population was 634 consecutive parturient made up 422 vagina deliveries and 212 (33.4%) Caesarean sections. Five parturient records were incomplete (three with no 48hrs post partum hematocrit and another two with no VEBL estimate). Primiparous patients were 141 (34.2%), multipara 254 (62.4%), while grandmultipara were 14 (3.4%) of the total parturient ( Table 1) .
The mean age of mothers was 29.8 ± 4.17 years (range, 17 -42 years). There was a significant difference in age between the three groups of mothers [ANOVAs f = 40.14, P = 0.000]. The mean postpartum blood loss (VEBL) of parturient was 165.94 ± 80.03 ml ( Table 2) .
There was no significant difference in the average blood loss between the three group of parturient [ANOVAs f = 2.42, P = 0.09]. However, there was a positive significant linear relationship between parity and blood loss [ANOVAs f = 4.77, P = 0.03]. Fourteen parturient (3.4%) had blood loss equal to or greater than 500 ml in this study.
The value of Shock Index (Pulse Rate/Systolic Blood Pressure) in the study ranged between 0.43 and 1.38. Logistic regression analysis of the variables associated with the switch between the three regimens of uterotonic drugs showed a significant positive correlation between VEBL and uterotonic drugs administered [Pearson correlation = 0.130, P-value = 0.008]. Table 3 shows Pearson correlations test between VEBL in the study and some selected diagnostic clinical variables. The Correlation test between uterotonic drugs use and shock index at 30 minutes and 2 hours postpartum was negative and significant [Pearson correlation = −0.210, P-value = 0.000; and −0.187, 0.000]. There was no significant correlation between uterotonic drugs used for postpartum management of hemorrhage and 48 hours hematocrit change. Table 4 , shows that the correlation coefficient between VEBL and regimens of uterotonic drugs used for the active management of the third stage of labour was positive and significant (P = 0.019).
DISCUSSION
In the active management of third stage of labor in UBTH, the first line uterotonic drugs (Ergometrine) is given at the delivery of the anterior shoulder. Subsequently, if there is a perceived threat of hemorrhage or there is brisk bleeding, the accoucheur takes additional steps to forestall potential blood loss. These steps involve switching between the three uterotonic regimen A, B or C in the departmental protocol for active management. The mental process which triggers the decision to administer the selected regimen (A or B or C) and the decision for further management need, require skills of different level and experience by birth attendants. The accoucheur is anxious to prevent postpartum hemorrhage. Visual stimulation by brisk blood loss and his visual estimation of the amount of blood already lost, play a significant role in this decision. Averting I O PPH is essential to reducing maternal mortality, a key component of the WHO fifth millennium development goals (MDGs) [13] [14] .
This study revealed a significant positive correlation between blood loss and the switch between the uterotonic drugs regimens. Blood loss rate is a powerful visual stimulant (a "trigger") for identifying potential danger, this stimulus is re-enforced by the actual volume of the blood lost. Unfortunately, the absolute volume (quantity) of blood lost may not be known immediately by the accoucheur. He therefore relies on an estimate of the amount of blood loss (VEBL) to make a management decision to switch between the different uterotonic regimens. Visual estimation of blood loss is notorious for its inaccuracy [15, 16] however, a previous study from Benin [12] and other workers [17] [18] [19] [20] have shown that this process (VEBL) can be improved by training, especially if a "reference volume" or quantification method is used to simulate the amount of blood spilled. In addition, there is a good correlation between VEBL and 48 hours postpartum hematocrit change [12] . Improving the ability of the accoucheur to accurately estimate blood loss by VEBL method needs training and retraining to reduce human error in quantification [21] .
This skill once acquired becomes a useful tool to reduce postpartum hemorrhage and by implication maternal mortality.
Vital signs monitoring compliment VEBL in active management of the third stage of labor to prevent postpartum hemorrhage. The accoucheur does not rely absolutely on VEBL to switch between regimens. Most published literature compare drugs used for the control of PPH [22, 23] . Worldwide, literatures on when to switch from a resistant or failed therapeutic method to another are few. Shock plays an important role in his decision making process. Irita and Inada (2010) have evaluated the usefulness of trend in shock index in the management of obstetric patients' need for blood transfusion [24] . Results from this study showed that there was a significant negative correlation between shock index at 30 min and two hours and the use of uterotonic drugs regimens. Trend in shock index plays a role in the decision making process for additional resuscitation and the need for blood transfusion. A randomized prospective study may be necessary to develop a scoring system to evaluate further, the place of shock index in actively managing parturient.
Other predicative variables found to be of clinical significance in the decision making process during the active management of the third stage of labor in this study were diastolic blood pressure and weight. There was no significant correlation between the use of uterotonic drugs and age of parturient.
Conclusion
Visually estimated blood loss, with shock are the main Triggers involved in switching uterotonic drugs regimens used in active management of PPH. Shock index calculation is vital in management decision.
Recommendations
We advocate all birth attendants nationally should be trained on Visual estimation of blood loss. A reference volume of 350 ml (one standards Coca-Cola bottle) should be used to simulate the Volume of blood loss during training exercises.
Shock index should be computed with each vital sign recorded for the parturient during management of the third stage of labor and post partum until transfer to the lying-in-ward or referral to a tertiary health institution.
